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NOTES ON COCCINELLIDS IN THE

PACIFIC NORTHWEST
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L. P. Rockwoon*
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United States Department of Agriculture

The effectiveness of coccinellids, or lady beetles, in the control
of aphids is sometimes underestimated by economic entomologists,
probably because it is customary to take note of them only in times
of aphid outbreaks. Lady beetles, as well as other natural enemies
of the aphids except fungus disease, may be inadequate for control
at times when aphids have been given an unusual advantage by
weather conditions. It would be better to think of these predaceous
insects as ever present and helping to keep down aphid populations
every year. Aphid outbreaks would probably be a yearly occur-
rence without them. As lady beetles are very susceptible to some
insecticides, it would be well to consider the possible effect on
their numbers of the chemical treatment of large areas.

On the other hand, some people believe that the importation
of large numbers of lady beetles into their fields or orchards would
be a cheap and easy means of controlling aphids on their property.
Their confidence in the effectiveness of these predators-has led
them to invest in stocks of lady beetles that have been collected
in distant areas. Davidson (1924), in California, demonstrated
that this practice cannot be of value to the individual grower, be-
cause the imported beetles disperse widely after release. This rapid
dispersal of imported beetles has also been noted by Packard and
Campbell (1926) in the Antelope Valley of southern California,
Knowlton ez al. (1938) in Utah, Eddy (1939) in Louisiana, Gar-
man (1936) in Connecticut, and Hedrick (1934) in New York.
Whether or not the region would benefit if large numbers of lady
bettles were brought into it would be very difficult to demonstrate.

The habit of some species of coccinellids of collecting in
masses in certain restricted locations at certain times has rendered

1Retired October 31, 1948. In addition to my own notes I have assembled and
compiled the notes of several coworkers of the Bureau of Entomology and
Plant Quarantine who were located at Forest Grove, Oregon, but I alone am
responsible for this arrangement and the conclusions drawn. Among these co-
workers were Mrs. S. K. Zimmerman (nee Keen), A. C. Burrill, Max M.
Reeher, and T. R. Chamberlin.
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their collection for exploitation comparatively easy. The tendency
of these species is to return to the same sites year after year, even
though the returning beetles themselves have had no previous asso-
ciation with that site. In the West such aggregations have been
called lady beetle caches. These caches are susceptible to serious
damage by fire at the hands of the ignorant or careless.

Caches, or masses, of lady beetles are much more common than
is generally supposed, at least in the West. A. C. Burrill, with the
help of employees of the United States Forest Service and others,
accumulated reports of lady beetle caches during the period 1918
to 1920. By adding to these reports the definite records made by
other workers, we have records of about 25 such caches scattered
over the region west of the Cascade Mountains and east of the
Coast Range divide, and about 45 in Oregon and Washington east
of the Cascade Mountains. Doubtless there are many other cache
sites in both regions which have never been reported, as these
caches are not easy to discover except at certain opportune times.
Similar caches in California were known, and beetle collections
were made from some of them for many years (Carnes, 1912).
They have also been reported in Nevada (Nunenmacher, 1910),
in Utah (Knowlton et al. 1938), in Colorado (Gillette, 1923), in
New Mexico (Douglass, 1930), in Michigan and in the south-
eastern United States (Sherman, 1938).

In the Pacific Northwest west of the Cascade Mountains, three
species of Hippodamia are found in these caches—quinquesignata
(Kirby), mostly of the spotless or nearly spotless form ambigua®,
sinuata Mulsant, mostly of the form spuria LeConte?, and converg-
ens Guérin-Méneville?. Caches of quinquesignata and sinuata occur
in the same localities, on bald, dry hill tops, the highest in the
region, such as Bald Peak in the Chehalem Hills about 10 miles
south of Forest Grove (discovered by Miss Keen on April 29,
1922), and Peterson’s Butte near Lebanon in Linn County (dis-
covered by entomologists from Oregon State College in 1918).
Although the caches of these two species occur together, they are
not much intermingled, each species tending to bunch up with its
own kind, quinquesignata usually a little higher up the slope than
sinuata. They occur well down in the crowns of a bunch grass,
fescue, or around wild rose bushes, blackberry vines, and poison

2Determinations were made by P. H. Timberlake in 1920.
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oak (mostly sinuata in blackberry vines and poison oak) on south-
west-facing slopes. Such caches are not easily discovered except
when the beetles are assembling in September and October, when
basking in the sun on sunny days in early spring, or when leaving
in March or April. When the beetles in the bunch grass are dis-
turbed, they “boil up” in large numbers from each grass crown,
except in cold weather when they are torpid. H. sinuata are usu-
ally more numerous than quinquesignata in these caches. The
mating, or attempted mating, of male sinuata with female quin-
quesignala is frequently observed when the beetles are leaving the
cache. Pale red sinuata spuria® with greatly reduced spots, some-
times altogether spotless, have been found in some numbers in the
Bald Peak cache and also in the cache on Peterson’s Butte. Typical
ginquesignata are a brilliant red, whereas the red of sinuata is
usually much faded, sometimes nearly to yellow.

Cache sites of Hippodamia convergens in western Oregon are
quite different—usually near water, on stumps, bracken, bushes
and small trees in cold damp canyons, such as Clear Creek Canyon
six miles northwest of Forest Grove, or on rushes in swampy spots
—and the exposure in general is eastern. In a small swampy spot
near the Forest Grove reservoir, on October 20, 1926, the beetles
were in clumps at the tops of the rushes, giving the impression of
exotic bloom. In February 1935, T. R. Chamberlin found a small
cache of mostly spotless convergens on rushes in a marshy spot on
the valley level at the foot of a slight east-facing slope near Rick-
reall in Polk County. Specimens taken here so closely resembled
the spotless form of quinquesignaia that we were not sure of the
species until mounts of the male genitalia proved to agree with
Timberlake’s (1919) description of convergens. Ewing (1913)
reported masses of lady beetles on the summit of Mt. Chintimini
(now called Mary’s Peak), the highest point in the Coast Range
of Oregon. He stated that some of the beetles he found cached there
were spuria LeConte and that others were convergens Guérin-
Méneville.

The late R. C. Treherne wrote (Nov. 5, 1921) that the lady
beetle caches in British Columbia “that face the west are, I believe,
H. 5-signata, whereas the one facing the east is probably H. con-
vergens.” This idea had not occurred to us, but our observations
on the sites that we have seen confirm Treherne’s tentative theory.
It would be desirable for someone to make a study of this interest-
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ing phenomenon of massing by lady beetles, if he were careful to
make accurate determinations. The determination of the species
of this genus is very difficult, and the male genitalia must be
studied to verify them (Timberlake, 1919, and Chapin, 1946).
Most of the caches that have been reported in the area east of
the Cascade Mountains are presumably of Hippodamia convergens,
but we have seen few specimens from such caches. A form of
caseyi Johnson that is spotted like convergens was noted in num-
bers near Wenatchee, Washington (Timberlake, 1919). Caches
are known to occur on the isolated buttes of the Palouse region as
well as in the Blue Mountains. In Okanogan County, Washington,
many of the caches, judging from specimens collected by A. C.
Burrill in 1918 and 1919, are of caseyi Johnson?. Knowlton ez al.
(1938) recorded the finding of caches of quinquesignata in Utah.
No one knows from how far the beetles come to these caches.
We have observed that Hippodamia sinuata and quinquesignata
are not present in the fields near Forest Grove until the beetles
have begun to leave the caches on Bald Peak, 10 miles away. It is
quite possible that the beetles travel long distances to reach some
of the caches, particularly those in the high mountains. The beetles
usually come to the caches on Bald Peak in September and October,
but in 1931, some were observed in the grass crowns as early as
July 16. In that year previously large populations of pea aphids
on annual legumes were very greatly reduced in May or in early
June. On July 4, 1926, after a similar sequence of pea aphid pop-
ulations, a picnic party observed convergens massing in Clear
Creek Canyon. Sherman (1938) has suggested that hibernation
does not seem to be the primary reason for massing in the moun-
tains of the Southeastern States. It seems possible that a sudden
failure of the food supply might lead some of the beetles to go to
the caches earlier than usual. Such sites may afford better chances
for survival without food and with a minimum of activity than do
fields at lower levels or in warmer situations. The beetles usually
leave the caches in western Oregon in April, but sometimes as early
as February or March, H. convergens appears to leave its caches
a few days earlier than do sinuata and quinquesignata. In any case
the beetles leave on days when temperatures are sufficiently high
to permit normal activity. Hence the value of introducing them
into the fields before that time would be questionable.
Observations on the caches on Bald Peak were made by us in
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the fall and spring of each year in the period 1922 to 1942, except
in the years 1925, 1928, and 1929. The numbers of the beetles in
these caches varied greatly from year to year. The beetles occurred
in enormous numbers following a year of great abundance of the
pea aphid, Macrosiphum pisi (Kalt.), on the field crops, and, con-
versely, the caches were usually sparsely populated and the area
occupied by them greatly reduced when the previous season had
been one in which the pea aphid was not abundant in the fields
of the surrounding area. In some years there is a considerable
mortality among the beetles in the caches and the entomogenous
fungus Beauveria bassiana (Balsamo) Vuillemin develops on many
of them.

That coccinellid larvae and adults are voracious feeders on
aphids has been demonstrated by feeding records published by
Palmer (1914), Clausen (1915, 1916), Cutright (1924), and
Stehr (1930). Such records are not comparable because of differ-
ences in the species of aphids fed and the physical conditions under
which the experiments were carried on. In 1921 Miss Keen carried
on similar experiments at Forest Grove with several species of
coccinellids, using Macrosiphum pisi as food, at unheated room
temperatures (rarely exceeding 70°F.) in May and June for the
adults and in July for the larvae. Her findings are abstracted as
follows:

Hippodamia sinuata: 5 larvae ate a mean of 306444 aphids
each in a larval period of 21 days (3)® and 33 to 35 days (2),
the most eaten in 1 day by 1 larva being 28. Five adults ate a mean
of 38011 aphids each in 31 days, the most eaten in 1 day by 1
beetle being 21. The average life of the adult beetles in cages was
83 days after collection. '

H. quinquesignata: 6 larvae ate a mean of 2452439 aphids each
in a larval period of 11 days (2), 17 to 19 days (3) and 33 days
(1), the most eaten in 1 day by 1 larva being 30. Four adults ate
a mean of 336+8 aphids each in 31 days, the most eaten in 1 day
by 1 beetle being 18. The average life of the beetles in cages was
73 days after collection. It should be noted that variations in the
length of the larval period, and consequently in the number of
aphids eaten, were considerable in the case of this species and also
in that of H. sinuata.

SFigures in parentheses indicate the number of specimens reared.
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H. convergens: 4 larvae ate a mean of 2077 aphids each in a
larval period of 22 to 23 days, the most eaten by 1 larva in 1 day be-
ing 27. Two adults ate an average of 308 aphids each in 31 days,
the most eaten in 1 day by 1 beetle being 20. The average life of the
adult beetles in cages was 67 days after collection.

H. tredecimpunciaia tibialis (Say)*: 3 larvae ate a mean of
1982 aphids each in a larval period of 26 to 27 days, the most
eaten by 1 larva in 1 day being 15. One adult ate 342 aphids in
31 days, the most eaten in 1 day being 18. This adult lived 59 days
after collection.

H. lunatomaculata Motschulsky?: 4 larvae ate a mean of 2249
aphids each in a larval period of 22 to 25 days, the most eaten in
1 day by 1 larva being 21. Four adults ate a mean of 3027
aphids each in 31 days, the most eaten in 1 day by 1 beetle being
14. The beetles lived an average of 67 days after collection.

Coccinella irifasciata Linnaeus*: 2 larvae ate an average of 175
aphids each in a larval period of 27 days, the most eaten by 1
larva in 1 day being 15. Three adults ate a mean of 2959 aphids
each in 31 days, the most eaten by 1 beetle in 1 day being 19. The
beetles lived an average of 85 days after collection.

Cycloneda poliia Casey?: 2 larvae ate an average of 148 aphids
each in a larval period of 17 to 19 days, the most eaten by 1 larva
in 1 day being 15. Four adults ate a mean of 344-+12 aphids each
in 31 days, the most eaten in 1 day by 1 beetle being 14. The
beetles lived an average of 48 days after collection.

These experiments demonstrated that the three species of Hip-
podamia that are known to have the habit of massing in caches,
namely sinuata, quinquesignaia, and convergens, are important
predators on aphids in this area. In these counts convergens ate
fewer aphids than the others.

In the Willamette Valley all these species are common on vetch
and alfalfa, and on Austrian winter field peas infested by the pea
aphid. Vetch, whether infested by aphids or not, attracts large
numbers of coccinellid beetles, as Ewing (1913) has also noted.
This is probably because the beetles often feed at the nectaries on
the stipules. The same is true for alfalfa. Lady beetles do not
appear to be attracted to peas unless aphids are abundant, and it
has been our experience that syrphid larvae, often hatched from

‘Determined by M. C. Lane.
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eggs laid on the plant tips in anticipation of aphid infestation, are
usually better predators on that host plant than are lady beetles.
Hippodamia lunatomaculata was noted in abundance only on red
clover when the host plants were heavily infested by the clover
head aphid, Anuraphis bakeri (Cowan). H. quinquesignata usu-
ally outnumbered other Hippodamia on vetch. H. sinuata was
abundant on alfalfa on April 27, 1933, and on corn in September
1931. H. tibialis were not found in large numbers on any of the
field crops. Coccinella irifasciata was sometimes more abundant
than Hippodamia on vetch and alfalfa. Cycloneda polita was com-
monly found on vetch and alfalfa. In some years Adalia bipunctaia
(Linnaeus) became abundant on aphid-infested Austrian peas and
vetch in some fields. Coccinella iransverso-gutiaia Fald. was much
more abundant, on alfalfa, east of the Cascade Mountains than in
western Oregon. Hippodamia apicalis Casey® was also a very com-
mon species on alfalfa in eastern Washington and eastern Oregon.
In 1941 and 1942 a rotary trap® was operated at Forest Grove
by J. C. Chamberlin, of this Bureau, and I was permitted to ex-
amine the catch for coccinellids. In 1941 Hippodamia convergens
was caught as early as February 19 and 20 at 60°F.; Adalia bi-
punctata on March 6, at 62°, and the first H. quinquesignata and
Coccinella trifasciata on March 7 at 66°. The total catch in 1941,
February 18 to May 15, was as follows: Hippodamia quinquesig-
nata 694 (possibly some spotless forms of H. convergens were
included in this count), Adalia bipunciaia 521, H. convergens 477,
Coccinella irifasciata 347, Cycloneda polita 273, H. sinuata 173,
H. lunatomaculata 4, and Coccinella transversoguitata 2. As many
as 143 H. quinquesignata, 113 H. convergens, 61 Cycloneda poliia,
and 60 Coccinella irifasciata were caught in one 24-hour period
on warm days in April and May. The preceding year had been
one of pea aphid abundance. The total catch in 1942, April 19
to June 5, was as follows: Cocinella trifasciata 185, Hippodamia
stnuata 129, H. quinquesignata 125, Cycloneda polita 93, Adalia
bipunciata 48, H. convergens 14. The trap was not set out early
enough to get the first movement of coccinellid beetles and it was
located in a different place from that in 1941, but the drop in
numbers in April and May was striking as compared with 1941.
The conclusions are that coccinellid beetles are worthy of pro-

5F'or deseription of trap see U. S. Bur. Ent. and Plant Quar. ET-163, 6 pp.
(1940) (Processed.) and Mosquito News, 5 (1): 8-16; illus. (1945).
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tection, not only from the ignorant or careless but also from well-
meaning exploiters of the massing habit of some species, especially
as the exploiters may be “robbing Peter to pay Paul.” The caches
of these lady beetles are valuable natural assets and should be con-
served as such. They are more common and widely distributed
than is generally known, and no one knows whence the beetles
come to them nor whither they go. The caches are vulnerable to
fire and some insecticides.
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TRYPANOSOMA CRUZI REVEALED IN CALIFORNIA
MICE BY XENODIAGNOSIS

SuerwiN F. Woop *
Life Sciences Department, Los Angeles City College, Los Angeles

InTRODUCTION

Brumpt® introduced the term xenodiagnosis for a method of
detecting trypanosomes in mammal hosts by feeding laboratory-
bred reduviid bugs upon the animal. While studying the blood
parasites of mammals at the San Joaquin Experimental Range near
O’Neals, California, the writer exposed 186 captured mammals to
670 feedings by 612 cone-nosed bugs. The majority of these in-
sects were lst instar nymphs of the species of Triatoma used and
3rd and 4th instar nymphs for the Paratriatoma. All bugs were
laboratory raised or examined prior to feeding so were known to
be free of trypanosomes. The largest number fed on any mammal

*The writer wishes to thank the California Forest and Range Experiment
Station and the Division of Zoology at Davis, University of California for use
of facilities at the San Joaquin Experimental Range, O’Neals, California; Dr.
Fae D. Wood for her constructive criticisms of this manuscript; and Mr. Ken-
neth Stager of the Los Angeles County Museum for assistance in bat identi-
fications.



